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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The time amount which passes through the low-temperature region from 1200 degrees C 
to 1000 degrees C at the time of crystal growth The manufacture approach of a silicon single crystal 
characterized by making it it have been 130 or less minutes. [ the silicon single crystal raised when 
manufacturing a silicon single crystal with the Czochrlski method ] 

[Claim 2] The time amount to which the silicon single crystal raised when manufacturing a silicon 
single crystal with the Czochrlski method passes the pyrosphere from the melting point of silicon to 
1200 degrees C at the time of crystal growth is 200. TheTEme amount which is under a part and 
passes through the low-temperature region from 1200 degrees C to 1000 degrees C The manufacture 
approach of a silicon single crystal characterized by making it it have been 130 or less minutes. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of manufacturing the silicon single 
crystal by the Czochrlski method with few crystal defects (CZ process) by the sex from Takao. 
[0002] 

[Description of the Prior Art] If particle adheres on the silicon single crystal wafer used for a 
semiconductor device, a pattern piece etc. will be caused at the time of semiconductor device 
manufacture. Especially pattern width of face of the latest device (64M DRAM) Since it is very 
detailed, it is [ 0.3 micrometers and ] at the time of such pattern formation. Also in existence of 0.1- 
micrometer particle, abnormalities, such as a pattern piece, will be caused and the yield at the time of 
device manufacture will be reduced remarkably. Therefore, the particle which adheres on a silicon 
wafer must be decreased as much as possible. 

[0003] For this reason, in the silicon wafer production process, severe managements (investigation of 
a generation source, the check of a cleaning effect, level management of a clean room, inspection 
before shipment of a final product, etc.) of particle are performed using the particle counter. 
[0004] The laser spot of about 10-100 micrometers is irradiated at a wafer, and the measurement 
method of the conventional particle counter condenses effectively the feeble scattered light by the 
particle on a wafer front face with many optical fibers and integrating spheres, and changes into an 
electrical signal by the photoelectric element. Therefore, the conventional particle counter will have 
counted the number of the points (luminescent spot) that dispersion of the light on the front face of a 
wafer took place. 

[0005] By the way, it remains in the wafer by which processing manufacture was carried out as it 
was without a detailed crystal defect's (COP's) occurring during silicon single crystal growth and 
disappearing during crystal cooling, if this wafer is washed in the mixed liquor of the aqueous 
ammonia (NH4 OH) generally performed for particle removal, and hydrogen peroxide solution (H2 
02) — since the crystal defect section has the early etch rate — a wafer front face — becoming 
depressed (pit) — it will be formed. (This pit is called COP.) 

[0006] When the number of particle was measured for such a silicon wafer at said particle counter, 
not only wafer surface adhesion particle but dispersion of the light by this pit was detected, and there 
was a fault that the true number of particle was not called for. 

[0007] It is known compared with the wafer with which especially the wafer manufactured from the 
silicon single crystal which was able to be pulled up by the CZ process was manufactured from the 
silicon single crystal by the FZ method (FZ method), and the epitaxial wafer which grew up the 
silicon single crystal thin film on the wafer by the CZ process that there is much this COP 
remarkably. 

[0008] If the rate of crystal growth is extremely reduced on the other hand in order to decrease the 
crystal defect (COP) introduced at the time of silicon single crystal training in a CZ process (for 
example, 0.4 or less mm/min), it is known that it will also be remarkably improvable (for example, 
refer to JP,2-267195,A). However, although it can be improved by COP in having only reduced the 
rate of crystal growth to conventional 1 mm/min, as mentioned above 0.4 mm/min or less in order to 
improve COP, the productivity of a single crystal will become below one half, and the remarkable 
rise of cost will be brought about. 
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[0009] 

[Problem(s) to be Solved by the Invention] This invention was made in view of such a trouble, and 
aims at obtaining a silicon single crystal with few crystal defects (COP) by the sex from Takao by 
the CZ process. 
[0010] 

[Means for Solving the Problem] this invention persons are what completed this invention as a result 
of a CZ process's investigating and considering various relation between the heat history which the 
growth single crystal received at the time of silicon single crystal growth, and the introduced crystal 
defect. [ when the place made into the main summary manufactures a silicon single crystal by the CZ 
process ] The time amount to which the silicon single crystal raised passes the pyrosphere from the 
melting point of silicon to 1200 degrees C at the time of crystal growth is 200. It is under a part. The 
time amount which passes through the low- temperature region from 1200 degrees C to 1000 degrees 
C It is the manufacture approach of a silicon single crystal characterized by making it it have been 
1 30 or less minutes. 

[001 1] Hereafter, although this invention is explained to a detail, in advance of explanation, lessons 
is taken from each vocabulary, and it explains beforehand. 

1) Say the thing of washing from which SC-1 washing removes the organic substance and particle 
with the mixed liquor (NH4 OH:H202:H20=l : 1 :5) of ammonia and a hydrogen peroxide. 
Especially the removal capacity of particle is high. 

2) COP [Crystal Originated Particle] If the silicon wafer after polish is washed SC-1, a pit will be 
formed in a wafer front face, and if this wafer is measured at a particle counter, a pit will also be 
detected as particle with original particle. COP is called in order to distinguish such a pit from 
original particle. Generally, an increment of COP knows that oxide-film pressure-proofing will 
deteriorate (P58 - month, the volume for wafer washing specification [ of chip makers ] and 
"trouble" ULSI industrial-engineering urgent report edit committees and the line reference from the 
December, 1993 [ 70 or ] 20 1st edition 1st ** per day). Moreover, since there was such a 
phenomenon, the silicon wafer by the conventional CZ process was not able to be used as a wafer for 
particle monitors (wafer for getting to know the true number of particle) used at a device process etc. 

[0012] When this invention persons did low-speed growth, when the growth rate was made to 
change suddenly at a low speed from a high speed at the time of crystal growth, it turned out that 
COP is carrying out the consistency fall from the about 8cm upper part (existing growing region) 
from the point changing [ growth rate ] that it should solve why COP decreases. This is abbreviation 
from the melting point of silicon as a crystal defect dissipating stage. It suggests that the pyrosphere 
to 1 ,200 degrees C has influenced. 

[0013] Then, a silicon single crystal is from the melting point of silicon at the time of crystal growth. 
When [ with various temperature distributions ] it pulls up and investigates for every furnace, this 
pyrosphere pass time correlation with the time amount and COP which are taken to pass the 
pyrosphere to 1,200 degrees C When it was less than 200 minutes, it turned out that COP increases 
rapidly. Therefore, in order to decrease COP and to obtain the silicon single crystal by the CZ 
process with few crystal defects, it is from the melting point of silicon at the time of crystal growth. 
The time amount which passes the pyrosphere to 1,200 degrees C It turned out that it is necessary to 
make it it have been 200 minutes or more. 

[0014] and time amount which passes this pyrosphere at the time of crystal growth for considering as 
200 minutes or more — the rate of crystal growth — super-low ** (0.4 mm/min following) — then, 
although it is good, as mentioned above, productivity falls remarkably and cannot attain the purpose 
of this invention. Then, like drawing 1 (b), a heat insulator is lengthened in the upper part, structure 
in a furnace is used as an up incubation mold, and it is from the melting point of silicon. Time 
amount to which a growth silicon single crystal passes this by extending the pyrosphere to 1,200 
degrees C to the upper part It was made for it to have been 200 minutes or more. 
[0015] however — like [ although COP with a minute size of 0.16 micrometers or less was able to 
decrease the silicon single crystal which was able to be pulled up from the furnace of such an up 
incubation mold in one half compared with the conventional method ( drawing 1 (a)), when carrying 
out low-speed growth ] — not decreasing — the — the upper — the inclination which COP with a large 
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size of 0.16 micrometers or more increases from a conventional method was seen ( drawing 3 EI 
reference), the place which investigated the crystal temperature at the time of a crystal actually 
growing in order to analyze this phenomenon — an up incubation mold (henceforth an annealing 
article) -- drawing 2 curve (IE) like - from the melting point of silicon as having planned the time 
amount which passes the pyrosphere to 1,200 degrees C ~ a low- speed article — the same — 
Although it had been 200 minutes or more, it turned out that the above-mentioned result has been 
brought. Therefore, in order to decrease COP to low-speed ****, the impossible thing became clear 
only by control of a pyrosphere. 

[0016] then — if the crystal cooling curve of drawing 2 is seen paying attention to a low-temperature 
region - annealing article From 1,200 degrees C the pass time of the low-temperature region to 
about 1,000 degrees C should pass time amount conventionally longer than elegance (quenching 
article: curve I) — although it is, the low-speed article (curve II) with extremely few COP 
consistencies should pass still longer time amount — it turns out that it has passed through the low- 
temperature region. 

[0017] The point defect itself which serves as a nucleus of COP from these things since the reason 
nil why a COP consistency is extremely low, and the pyrosphere of 1 ,200 or more degrees C were 
passed for a long time in the low-speed article receives a disappearance operation, and then it is. 
Since [ being long ] time amount passage was carried out, reacted with oxygen etc., and the low- 
temperature region to about 1 ,000 degrees C was grown up and condensed, and it was guessed 
whether the consistency fall was carried out. Although a huge pit with a diameter of about 20 
micrometers is observed in a low- speed article, it is actually the consistency. It is very as few as two 
or less [ 100 //cm ]. therefore, the crystal defect of COP — about - It is in the condition of a point 
defect in a pyrosphere 1,200 degrees C or more. From 1,200 degree C after passing through a 
dissipating stage by the slope diffusion reported at the society etc. recently, or the pair annihilation 
reaction produced according to the degree of supersaturation of point defects In an about 1 ,000- 
degree C low- temperature region With impurities, such as oxygen, and the involved defective 
growth A huge defect It is thought that it forms (Jpn.J.Appl.Phys.Vol.32 (1993) P1740-1758, 
J.Eectorochem.Soc.Vol.140 No.l 1 November 1993P3306 - 33 16 reference). That is, the thing with 
extremely little COP of a low-speed article is detected by the particle counter as COP. It only says 
that there are few pits with a size of 0.2 micrometers or less, and they condense and grow and form 
the bigger pit. 

[0018] then, this invention persons — from the melting point of silicon the pass time of the 
pyrosphere to 1,200 degrees C — a low-speed article ~ the same — By considering as 200 minutes or 
more The disappearance operation of the point defect itself used as the nucleus of COP is performed 
(the same of this point is said of annealing article), and it is after that. From 1,200 degrees C Pass 
time of the low-temperature region to 1,000 degrees C If it considers as 150 or less minutes and 
sudden cooling is carried out conventionally like elegance Oxygen etc. and the involved defective 
growth did not take place, but it proposed at the header point that a crystal without COP, especially a 
huge pit could be grown up (Japanese Patent Application No. 6-134274). the cooling process of the 
crystal in this invention — the drawing 2 curve IV — like — it comes out, and it is, and 
conventionally, to elegance, that rate of crystal growth is the same, or has about ten percent of a fall. 
[0019] Then, since it became clear that defective growth was controlled when carrying out sudden 
cooling of the low-temperature region in this invention from the result of invention proposed at the 
above place, If it compares with elegance conventionally and sudden cooling (overly [ Pass time of 
the low- temperature region from 1200 degrees C to 1000 degrees C 130 It carries out to below a 
part. ] sudden cooling) of the low-temperature region is carried out further Even if the disappearance 
effectiveness of a point defect faded with lack (200 under part) of metaphor pyrosphere pass time, a 
header and this invention were completed for the ability of subsequent defective growth or a 
condensation process to be controlled to abbreviation completeness, the cooling process of the 
crystal in this invention — the drawing 2 curve V — like — it came out, and it is, and the rate of 
crystal growth is conventionally the same to elegance, or improvement in about about 1 - twenty 
percent was aimed at. Therefore, while COP is sharply improvable to elegance conventionally, 
improvement in productivity can also be performed. 

[0020] It is the abbreviation whose crystal temperature is the melting point of silicon when 
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manufacturing a silicon single crystal by the CZ process. It is gradually cooled until it results [ from 
1,412 degrees C ] in a room temperature. These temperature distribution can be carried out because 
this invention changes the structure in a furnace like drawing 1 (d) with the configuration and 
location of the structure which makes a subject the carbon installed in the furnace since it can 
change. The modification approach of the structure in a furnace can consider various modes, and is 
not restricted to the mode of drawing 1 (d), but a permutation is variously possible for it. in short ~ a 
crystal cooling process — the drawing 2 curve V — like — what is necessary is for it to be alike and 
just to have become 
[0021] 

[Function] this invention — from the melting point of metaphor silicon the pyrosphere pass time to 
1,200 degrees C — 200 a part — the following — the disappearance effectiveness of a point defect — 
at least — pass time of the low-temperature region from 1200 degrees C to 1000 degrees C since it 
shortens with 130 or less minutes and sudden cooling of the crystal is overly carried out — 
subsequent defective growth or a condensation process — abbreviation — it can control completely. 
[0022] 
[Example] 

(An example 1, examples 1-4 of a comparison) To the 18"phi quartz crucible, 50kg of raw material 
polycrystalline silicon was charged by the CZ process, and the crystal of 6"phi and bearing <100> 
was pulled up in five modes. The relation of the structure in these furnaces and a crystal cooling 
process is as having been shown in Table 1 . (I) The quenching article (example 1 of a comparison) 
by the conventional method, the low-speed article by the same structure in a furnace as (II) 
quenching article, Growth rate (III) 0.4 mm/min (example 2 of a comparison), From the melting 
point of silicon The annealing article annealed to 1,000 degrees C (example 3 of a comparison), (IV) 
From the melting point of silicon 1,200 degrees C is from annealing and 1,200 degree C. 1,000 
degrees C is the pass time from quenching (example 4 of a comparison), and (V)1200 degree C to 
1000 degrees C. It is this invention (example 1) which overly carried out sudden cooling with 130. or 
less minutes. 
[0023] 
[Table 1] 
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[0024] After crystal growth, after performing PW processing (mirror polishing), it washed, keeping 
whenever [ solution temperature ] at 77 degrees C in SC-1 penetrant remover which a liquid 
presentation becomes NH4 OH:H202:H20=l:l:5. Then, the number of particle was counted in 
particle measuring instrument LS-6030. In addition, in order to distinguish from exogenous particle, 
SC-1 washing and particle measurement were performed repeatedly 5 times. It was shown for every 
COP size distribution after repeating SC-1 washing to drawing 3 5 times and performing a result to 
it. Since (I) and the pyrosphere of 1,200 or more degrees C are quenching, defective nuclear density 
is high, but since at least 1 ,200 or less degrees C are quenching, not through the growth process, only 
COP with a small size of 0.10 to 0.16 micrometers has brought many results. Since (II) and the 
pyrosphere of 1 ,200 or more degrees C are annealing molds, they are considered that defective 
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nuclear density is low, but since it is an annealing mold extremely in the low-temperature region of 
1 ,200 or less degrees C, the defect grew up and condensed, and has grown large, and it is considered 
that it has stopped counting as COP. (Ill) That it is the same as that of (II), and since the pyrosphere 
of 1,200 or more degrees C is an annealing mold, it is considered that defective nuclear density is 
low. Although a low-temperature region 1 ,200 degrees C or less is not like a low-speed article, since 
it is an annealing mold, it is thought that the size rise inclination arose to a quenching article (I) 
which is looked at by the COP size distribution, pass the point defect dissipating stage according to 
the pyrosphere of 1,200 or more degrees C at (IV) — getting down -- in addition ~ and — from 1,200 
degrees C pass the defective growth process in the low-temperature region to about 1,000 degrees C 
— since it is absent, it is thought that COP reduction more than a low-speed article was enabled. 
However, the rate of crystal growth of (IV) fell about ten percent compared with (I). In (V), with 
lack of the point defect dissipating stage by the pyrosphere 1200 degrees C or more, although a 
upward tendency is looked at by (IV), as for COP, compared with the conventional (I), a remarkable 
improvement effect is accepted from it. Moreover, the rate of crystal growth of (V) improved about 
about 1 to twenty percent compared with (I). 
[0025] 

[Effect of the Invention] By this invention, it can compare with the former decreasing COP of the 
silicon single crystal manufactured by the CZ process, and it can be performed by the rate of crystal 
growth more than equivalent. And although the rate of crystal growth was reduced, it solves to the 
silicon single crystal obtained, and does not have a huge pit in it. Therefore, the silicon single crystal 
of high quality with few crystal defects can be obtained by the sex from Takao. Moreover, since 
there is little COP, in the conventional CZ process, supply also of the silicon wafer for particle 
monitors production was difficult also the wafer is attained by this invention. Therefore, the silicon 
single crystal by the good CZ process can be offered less than [ the cost average or it ] 
conventionally, and the utility value in the industrial world is very high. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) It is the outline sectional view having shown the structure in a furnace of the 
quenching article by the conventional method. 

(b) It is the outline sectional view having shown the structure in a furnace of an annealing article 
with an up incubation mold. 

(c) It is the outline sectional view having shown an example of the structure in a furnace in the case 
of carrying out invention proposed previously. (Elevated- temperature annealing + low-temperature 
sudden cooling mold) 

(d) It is the outline sectional view having shown an example of the structure in a furnace in the case 
of carrying out this invention. (Super-quenching mold) 

[Drawing 2] It is drawing having shown the crystal cooling process over each structure in a furnace. 
[Drawing 3] It is drawing to each crystal cooling process having shown the result of COP. 
[Description of Notations] 

1 — Chamber 

2 — Silicon single crystal 

3 -- Crucible 

4 — Carbon heater 

5 — Heat insulator 

6 — Up expanding heat insulator 

7 — Heat insulator for this inventions 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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T>^~T* (NH« OH) iiMHt*** (H, O 

So ) 

[0 0 0 6 ] C CDct 5 fri' y 3 > £ * — ^ £b9K'*— T 50 
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[0 00 7]^, CZffifc<fc95lfi^Bf6ftfc^y:a 

*\ CZffiKJ:*^*w%±cc^y3>#««WI«*iS 
cop^ik i^6nn^ B 

[0 0 0 8]—*, CZ^k:*JC^-r x S/ y n >#ttlMF 
jm^VAStiSttJUOB (COP) **4>3#Sfc«> 
tCtt. ttJUHBttfettMfcfiT 0.4mm/rrrin« 

T) S*htt, »u<»»r**ctfe*p6hrir»s 

<Wt«, »H^2-267195^«#Jf8> o U*>U CO 
P*3fc*-rS^«)K:. #KUSafiESiSffi*fie*© 1 rnn/ra 
ina±3^6, 0.4mm/minfe(TtCffiT5^cCDT«, CO 
p fir s few, *IM©£»tt#*4M»Ti ft 

[0 00 9] 

(cop) <z>^>au^y=i>*Bft*. flf*«ttrffs 

[0 0 10] 

$/y-n>*is»«fi^K:*©«s*ea*«w 

ii-rsicitt, czttKi^rt/y a 
aw-«t§£K*ir»r % wj5asns^y3>*Ba*«» 
SESKfCcjx y n >©sl*> 6i2oo'C* T-<DWfi«£»Si 

[0011] HT, **?B£»«K:ttWrS**, VHB<c 

1) SC-lSSfe$*£W\ T >^^T£MM{t*iR£>^ 
^CN^OHi^a :HtG^:l:5)TWWB&fc/<— 9 &&Vk 

2) COP [Crystal Oriqinated Particle] £W\ W6I 
h ***(D/^- f - ^ ^ ;l/ i KBUr SfefefC C O P i Pf fft 

« 0 -as^c, cop^ifjn-r^i, Kfb«itff»^{fc 

i5HMt«iHH^j ULSI ^^^SiU^- hfl 



3 

mmm^m, pss-wo, 199^12^200^ 1 mm 1 %m 
[0012] {gMf&^z&ztwtsi, c 

^^{b£>6r«fc< , ^CD^8cnLta$ (gfcSfi 
30 *6SK{£TLT^£t£*¥fBfc 0 C(DC<tte\ 

i&gkxmfiimmtLT. isv^iscomg&hm 1,200 

[ooi3]^cr, *>y zi>$maimiki&&mtc* 

ccs'rs«FHicoptoffiH%, 

ntfi 2oo»*?s/c icop *as wtarr ^ci #*>* 
o/c e fie^r, cop^?^ mi&xmwptj^c 

»|3>©BjS*6 i f 2<xrc*r©Wfl«*ffi»tf 

[ 0 0 1 4 ] ^ lt, es«s^«:c©isa«*ii«r 

(0.4rmi/min KTF) £Tft«<fcl^*. -fcft^KfofBOJ: 

c». *ct. jpft«ifi*«*.tfia 1 <b> o&stcmm 
i,26o'C*r©*««t±»«:ffl;a , j-*c i W^t, 

[0 0 15] L*U tOJ^ttiWflKBS©* 3 *^! 

XOCOPit ££££ (01(a) ) KJi^¥»fcjfeI>S 

*S\ -€-O±0.l6/zmfil±©^:#l^-rXCDCOPtt, fi£ 
*ffi<fc0itflI , ra«fil3&iS6ti*: (S3 III *RR) « .C 

5)."Ct>H2ft«ClH) CDJ:^CC, ^ y n XDBuiS* 6 
i f 200°C*r(DlSS«^il®*r^B$ra«, ±HLW« 

{£iln n n<b|5j*§ 20Q»J£i±i&ori^«:fe^^t>e>r, 

±Eis*<taor^*c:i36sfli-5fc. se^-c, COP?: 

[0 0 16] *CT\ flUtttC*Sb-CB2(DMFJK»a 
»&A» 1, 200*0* 6 1, 000°C?IS£ "C 

©«a«©iiaieiBtt, (*»ift : ft» i > ct o 
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[0017] cne>oct^6, (BSfiTCOPflf**" 

fcftoc, COP<D»ittS^B*©fe©36«««flFS* 

sw, *«: i.ooo'cgsirofifijasfiif^pjiaaL 

OTtttt^*&JIWS*ifc. Hfg, <SiliBi-rw:ea2ou 
miR©E*fth:? h*«gs*is*. ^©se« 100 

td^sxmt. *5cfc-e i 1 2otfcjgt±owa«'CttjSxiB 

j£Cci9?gSSftS*g/ca, i f 200-C*6 1,000'CSK 

*&5«*JKfiW-*t>Oi*A6*i* (3pn. J. Appl. 
Phys. Vol. 32(1993) P1740—1758, J .Eectorochem. So 
c. Vol.140 No. 11 November 1993 P3306— 331£#JK) . 

20 a ?}lsftV>Z~~-CCOP tLXtfzmZtlZ 0.2/xmtl 

6*«6- j£fiLTJ:9**tttr* t-«RBELTlr»6© 

[0 0 18] *CT, *»B#6tt, i/'J3>©lte*> 

6 i,2ooT:sEtr©*aitoaai*iH»iesfliBi« 200 

(D» 1,200*0*6 i,ooo"C*roi^iiSOilillNFra* 1 

30 ^yg^mflEfiawece-i*, cop^gA&t*^ h© 

iL/c <«fJH^6-134274) . C6*W«C*5WS«JK>J* 

flaifiefefnccstu, Hi;*»iSfiaK©fiT**s. . 
[0019] -e-cr^iMSfctei^-cii, ±fB5fetcffi*u 
^rjg©tt**6fia«ftft»ai"r*itf, xb0es*» 

ft&$J (l200 o C*6l000°C^-C©fS^^CD51MB$^?:13 

40 O^FS (200 ^3*?S) 5c<fcO^BOMSK6**»nr 
t>, *0«©^BflEfi*4l^»®Kie*iil^^K:ni»l 

(D^ H B Q ^S^«^* D a p^M l t H 1; *« 1 - 2 fflg^ 
flDrt±#H:*6hfc. fie-^r, tS*p a D «:*fb, cop?: 

[0020] czmsc&^xis y =j>#tt»*«js-rs 
«^tc*$t>rtt. ISJIiiBfl*tt^y3>©lua'C*4tt 
i,4i2 - c*e>ssK:saa*c»^«:?&ais<i-s. c©?a 

50 ||^^KI«8hte*--#>*i»4tSiMl 
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©JI5tt-ffilWCJ:DSO»«oItB-C*4». W 
X\m\ ( d ) © <fc 5 tcJPrt«B6%SEMT 5Ci rM£ 

**>n> ill (d) ©B»KH6ftf. «<7S^*5pjtl 
BTSKttfi?^iHI#l82iBRV©{:<i*K: 

[0 0 2 1 ] 

WPtl < <fc . i2oo*c#> e> 1000*C S •C©{£S«©jUiB# 10 

IB* i30»«TiJS< ^-cfe»*aft?&si-3-4©-r. * 

[0 022] 

[JOkM] * 



{4<ioo> ©MH£\ 5o©gi«-cgi#±iffc 0 cn 
6©*si*3«a. ^ B B B <^jjas©5g^«a i 'icnkiitm <o 
r* 9 . ( I ) tS*^{Ccfc SftftA <tt*W l ) . (i 
I) ^ a n DiKD^rt«J*K:J:^ffiS D a 0> j&RauS 0.4m 
m/nrin (it^9H2 ) . (Ill) 3>©Sfct* i 6 1,000 
•C*-Ci»JnfcM n D D ) . (iv) J/y=i> 

©fflu£*>e> l,200*C)fr6> ljOOO'C 

STtiSlte (tb®W4) . (V) 1200'C*^1000'C$-C 
©aiS^H* UQ&JHT&fiftftttl/toHHIl (; 
1 ) T*4. 
[0 02 3]. 
«1] 





ip « m m 




ism (COP) 


X ffi i 


m (d) 


®2 ffittv 


S13 V 


(f § s) 


SI Ca) 




SI 3 I 


Jt 8 « 2 

( fi a a ) 


HI (a) 


E32 £5&H 


S3 n 


It K 90 3 
( 


HI (b) 




m3 m 




mi (c) 
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[0 024] SH/&gf& PWJjnX (^ffiW^) *S6L 30 
«fiJl£*SNH ( 0H:K l Qi :HOi:l:5ftSSC- 1 fflfr 

SKt k »«fl[*77*C«:ff%a:3&s&iJt»*fTote. 
ft, ^;u$iJ^SL s -603ow:*r^— f^-f ^^tt 

SC- lfflHBLW*-f*4 *A*fit*5Hil0iEL 
TtT-^/Co «S*«rH3CCSC- l?5t**5H»0£Uf 
-*fc«©COP1f X»*CiCC^Lfc. ( I ) tt, 

U*J % i i 200 - CJJlT"CfefiiJ ! &"C*S», ESSJMI*g 

IS»4&-*Tlr>S. (n) B\ 1.200X«Lt(DJlfiH*B 

i,200 1 caTOfijMJ , t?BW«c»Jftffl"C**A, ^PS# 

n&<&^ti^i#^6*i5. cm) (ii) tm 

ttttffitr> 4**6*14. i,200X;jerF<DlS«««fiafi 

flFccm&n-si^ftSi^at ( i ) ccato-y- -yxt^m 

ft#£t;fcfc<D4#iL6*l*. (IV) 1,200*C« 50 



i 1 200'C*>& i,ooo e cmK^"CCD{£S^rcD^RI^Sii 
g^gri^cC^^C iBKo H n«±OCOP(a««:lJtti 
b/ck<D4#x.6n& 0 3kKL, (IV) ©feaSEfiiift 
« ( I ) *ctf^m«saM5TOfc. (V) -cb/ 1200 

(iv) J:DCOP»«HD«fl3&Ja6*iS*>©©. 
( I ) fcit^«*fc»#»*#B«>&h*. *fc (V) 
OttftSEfiaKB ( I ) 8CJt^»1^2«attWF±U 

ft:. 

[0 02 5] 

filBfeCZj*-cttf¥lfflJir*-Dte, A-rv^Ji^e 
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ssi??t?<D-eoD*ijflifBffi«r cashed. 

[11] ( a ) ft&mK. J: £:&# D D D©^8ti££^Lfc 

(b ) ±aWSSatcJ:4*?&a©im«3B*^LtefE« 

(c) %K.^L,tcm^mmt i,m^o^nmm.(T>- 
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